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The main directions of the INP's Instrument Making Department's activity are creation,
design and construction of radioisotope devices, development of new radiation facilities,
production of experimental prototypes of the devices. New methods and instruments for
physical and chemical properties control of different materials have been created:
measurement of concentration of different chemical elements in steel, tungsten, molybdenum,
geologic samples and technology liquids, level of liquids (oil, fuel, etc.) and powder in tanks,
tubes, pipelines, thickness of walls of tanks and pipelines, etc. Some of main new methods
and devices developed during last years are described in the article.

Anionic and cationic exchange fibroid sorbents based on polyacrilonitrile fibers and
carbonic fibroid sorbents based on cotton were created. They have been used in different
equipment for removing radionuclides 57'60Co, 65Zn, 89'90Sr, 134'137Cs, etc, radionuclides
containing organic molecules M-32P, M-!31I, M-99Mo+99mTc, M-14C, etc., heavy metal ions
Zn, Ni, Cu, Sb, Pb, Cd, Cr, U, etc., organic molecules (pesticides, phenols, dioxin, benzene,
toluene, etc.) from water and Cl, HC1, H2SO4, HNO3, NOX, SOX , H2S, ammonia, phenols,
formaldehyde, etc. from air. Sorbents have been tested in laboratories of different companies
of USA, Korea, India.

New radon measurement method and device have been developed. The device can realize
simultaneously several radon measurement methods identified by the US EPA: AC, GC, GS,
CR. Our new method ACF (Activated carbon fibrous adsorption) is the improved
modification of AC method. It excludes influence of radon decay products on results of
measuring.

New method of reducing concentration of radon gas in homes has been created. The
method is based on using special chemicals, which seal micropores inside the concrete or
other building materials against radon atoms. Experiments have shown that the method of
treatment of building materials allows reducing the coefficient of radon permeability 200 -
400 times.

New method for detection of fission materials and other radioactive sources was created
for border crossing systems. The method has essentially greater sensitivity, devices are
cheaper and easier in manufacturing. Field tests of systems have shown that detection level
for 60Co, 137Cs, 57Co is 530,1000 and 6400 Bq, respectively. The system allows to detect 0,5
kg of 238U, 15-20 g of 235U and 0.5-0.6 g of weapon plutonium during 5 seconds
measurements.

New water disinfecting method and devices were created. The principle of the devices is
based on using the oligodynamic method of killing bacteria. Three types of devices were
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worked out: portative pen-shaped devices, stationary potable water disinfecting devices and
devices for disinfecting and killing algae in swimming pool and fountains. They have very
low energy consumption of 50 W for productivity 50 m3/h. The devices have been tested in
different scientific and medical laboratories of Uzbekistan, Russia, USA, Germany, Korea,
Malaysia.

Two new water desalinating methods were developed: based on using high-pressure water
vapours and direct osmosis. The methods have low energy consumption: 1 kW-hour and 800
W-hour, respectively, for productivity of 1 m3/hour. Three types of the devices have been
made: with productivity 50 L/hour, 150 L/hour and 1000 L/hour. Methods and devices were
tested in R&D laboratories of Korea.
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A variety of elements and organic matter have been introduced to the environment as a
result of human activities. Such substances find their way to the aquatic sediments from direct
discharges to waterways, atmospheric emissions, and run of. In aquatic systems, sediments
become the eventual sink for most of these chemicals. One of the most useful approaches to
long-term monitoring of aquatic systems is the analysis of marine sediments. The Gulf of
Saros in the northeastern Aegean Sea (Turkey) is a relatively unpolluted marine environment.
It is located between latitudes 40° 19' N - 40° 37'N and longitudes 26° 19' E - 26° 50' E and
has approximately 60 km length and 6-33 km wide. The main sources of fresh water and
sediment to the Gulf are the Meric River in the northwest and the Kavak Creek in the east. In
this study, 54 surface sediment samples, collected at different water depths in the Saros Gulf,
by cruise of Sismik-1 of Mineral Research and Exploration Institute of Turkey, using Van
Veen grap sampler were analysed quantitatively by radioisotope energy dispersive X-ray
fluorescence (EDXRF) and instrumental neutron activation analysis (INAA) techniques. In
the case of EDXRF analysis, samples were excited using an 241Am source (10 mCi) and a
HPGe detector or a 109Cd source (25 mCi) and a Si(Li) detector for 50,000 s with resolutions
of approximately 350 cV and 185 eV FWHM, respectively, at 5.89 keV. The quantitative
analyses were performed by the fundamental parameter technique, in order to minimise the
matrix effects in X-ray fluorescence analysis. In the case of INAA method, the samples of 0.1
- 0.15 g mass were irradiated simultaneously with reference materials at a fission spectra
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